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T H E  B E N E F I T S  O F  
S U P E R C O M P U T I N G  
CATALONIA SET OUT ON THE PATH OF SUPERCOMPUTING 
AT-THE END OF THE LAST DECADE. THE DETERMINATION 
OF THE INSTITUTIONS AND THE DEMANDS OF THE 
COUNTRY'S SCIENTIFIC AND TECHNOLOGICAL COMMUNITY 
FINALLY ALLOWED THE CONSOLIDATION OF A CENTRE 
WHICH IN A SHORT TIME WAS ABLE TO OFFER THE FIRST 
SOLUTIONS TO THE PROBLEMS UNDER CONSIDERATION. 
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cientific and social progress, in- 
dustrial competition and the un- 
derstanding and control of envi- 
ronmental factors in human welfare will 
largely depend on the availability of su- 
percomputers with exceptional mathe- 
matical abilities. In Catalonia, in view 
of the need and the concern for techno- 
logical development and progress, there 
has f ~ r  some time been a noticeable 
interest in supercomputing but no orga- 
nisation devoted specifically to poten- 
tiating the use of supercomputers 
amongst the country's scientific, re- 
search and technical community. For 
this reason, the Generalitat de Catalu- 
nya, through the Catalan Research 
Foundation, saw the need to set up a 
consortium to potentiate the introduc- 
tion and use of supercomputers. The 
Catalan Centre for Supercomputing 
(CESCA) is now a reality and intended 
to be just one more instrument at the 
service of scientists and engineers, but a 
fundamental one for the development 
and the competitiveness of our country. 
Broadly speaking, supercomputers are 
'the most powerful computers available 
and can be used to carry out complex 
calculations requiring a high processing 
speed and large amounts of memory. 
This definition, however, is not very 
meaningful when we consider that in 
the field of science and technology com- 
puting needs are multiplied by ten 
every five or six years, so that computer 
manufacturers are constantly produc- 
ing faster and more powerful machines. 
In other words, supercomputers be- 
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come outdated ew few years. recent years and especially thanks to the 
Supercomputing today is uied in-most 
spheres of science and technology, hav- 
ing been limited in the seventies and 
eighties to the military terrain and the 
field of advanced engineering. At pres- 
ent, universities and the most competi- 
tive companies have introduced it into 
their departments as an indispensable 
instrument in the creation, develop- 
ment and improvement of new pro- 
ducts. This has been possible due to the 
considerable technological advances of 
most important application of super- 
computing: numerical simulation. Most 
of the applications of supercomputers 
involve some kind of simulation: cars, 
aeroplanes, nuclear or chemical plants, 
petrol reserves, human behaviour, che- 
mical reactions, molecular or atomic 
structures, etc. Numerical simulation is 
particularly efficient when the corre- 
sponding physical experiment is prohi- 
bitively costly, dangerous or impract- 
icable, or when the phenomenon under 
study is too small, too big, too slow or 
too fast to be easily observed at a reaso- 
nable cost. 
Numerical simulation and experimen- 
tation complement one another. Physi- 
cal experimentation and the observa- 
tion of reality give us the empirical data 
necessary to confirm or discard compu- 
ter results from complex models. Com- 
puter simulation allows us to enter into 
the explanation of mechanisms that 
describe a phenomenon which cannot 
be directly observed by experiment. 
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The phief object of numerical simula- 
tion i2 supercomputers, therefore, is to 
eliminate the need for experimental 
models which might not provide con- 
clusive information for improving a 
given design. 
The role of CESCA is to provide hard- 
ware and software resources that re- 
spond to the scientific and technical cal- 
culating needs of academic and indus- 
trial institutions and to promote colla- 
boration between the members of these 
communities by creating a high-quality 
working environment which can sup- 
port developments in science and com- 
puter engineering. Various research 
projects are at present under way, espe- 
cially in physics and chemistry, but also 
in automobile production, aerodyna- 
mics, pharmacology, mechanics, archi- 
tecture, astronomy, natural phenomena 
(waves, currents, weather patterns, etc.) 
and the environment. Ali these projects 
are of obvious value in improving, the 
environment or in the quality and 
safety of the country's manufacturing 
products. 
On the international scene, CESCA has 
obtained various Community projects 
and is also present in international MOLKUMR REPRESENTATION OF A PANCREATIC POLYPEPTIDE (SOURCE: PROTElN DATA BANK) 
forums such as the "Round .Table on 
High Performance Computing on 
Science", of the European Union's Ge- 
neral Directorate XII, or the "High 
Technology Route". It is also linked to 
Catalan universities and R+D insti- 
tutions, to the majority of Spanish uni- 
versities and research centres and to 
the various international academic 
and scientific networks such as In- 
ternet, EARN, 1x1, JANET and NSF. 
CESCA's services can be accessed from 
any of these networks and vice versa. 
It is also possible to access CESCA via 
X.25 or the telephone line. 
Of particular interest in the field of 
communications is the Scientific Ring 
of the Catalan Research Foundation, 
which establishes high-performance op- 
tic fibre communications between CES- 
CA's own centres, the university cam- 
puses and some teaching hospitals. This 
network, which will in the future be 
open to other institutions, allows the 
transmission of static or animated digi- 
tal images such as, for example, medical 
images, video-conferences, computer- 
generated images and visualization of 
processes developed in supercom- 
puters. m 
